Sensitization of mechanosensitive gastric vagal afferent fibers in the rat by thermal and chemical stimuli and gastric ulcers.
In the present study we examined the effects of acute thermal and chemical stimuli and gastric ulceration on mechanosensitive gastric vagal afferent fibers. Single-fiber recordings were made from the cervical vagus nerve. Mechanosensitive afferent fibers were identified by response to gastric distension (GD). Intragastric pressure was maintained below 3 mmHg during intragastric instillation of saline, heated saline, HCl, or glycocholic acid. Responses to graded GD (5-60 mmHg, 20 s, 4-min interval) were determined before and after 30-min exposure to thermal or chemical stimuli. All mechanosensitive fibers studied were C-fibers (mean CV: 1.07 +/- 0.07 m/s). Saline (37 degrees C) did not affect resting activity or alter responses to GD, but exposure to heated saline (46 degrees C) significantly increased resting activity and sensitized responses to GD. The decrease in resting activity was hydrochloric acid concentration dependent (0.025-0.2 N), but responses to GD were sensitized after 30-min exposure to 0.1 N HCl (n = 7). The bile acid glycocholic acid significantly increased resting activity and desensitized responses to GD at an intragastric pH of 7, and similarly increased resting activity but sensitized responses to GD (n = 6) at an intragastric pH of 1.2. Vagal afferents recorded in rats with gastric ulcers had significantly greater resting activity and responses to GD than sham ulcer rats; intragastric instillation of glycocholic acid (pH 1.2) further increased afferent fiber excitability. These findings indicate that acute gastric thermal and chemical stimuli alter the response characteristics of mechanosensitive vagal afferents in the absence of inflammation or structural damage. Accordingly, acute sensitization of gastric afferents through different stimulus modalities may contribute to the development of dyspeptic symptoms. In the presence of gastric inflammation, mechanosensitive vagal afferents exhibit a further increase in excitability.